CS1320 CS1320Homework 6 14 0Oct 1999

DueThursday21 Oct1999,at the begginning of class.

Warning! This homevork is differentfrom all previously assignechomevorksin this class.

1. Thereis only oneproblem.
2. Thehomavork requiresreadingandusinganothemprogrammes code.

3. Youareasledto addcodeto anexisting program.

| encouragseyou to startearly Spendsometime readingtheseinstructionsandthe code(over six
pageslong!) to ensureyou understanceachfunction’s purpose.Before programming plan your
work. As you modify a pieceof the code,testit. This will localizeary programmingerrorsthat
occur Goodluck!

1 Reading

ReadSections4.1,5.1-5.3andpp. 588-594.

2 Compilation Tip

Lastweek,we told you aboutthe- Wal | and- pedant i ¢ optionsfor g++ to print warningmes-
sagesaboutpossiblyerroneoustatementsTyping
g++ -Vl |l -pedantic hello.cc

everytimewe wantto compilea programcanbecomeedious.Hereis a betterway.

Usingatext editor, make afile called“Makefile” with only oneline:
CXXFLAGS= -Wal |l -pedantic

To compilethehel | o. cc file, type
make hello

Thiswill produceanexecutablgprogramcalled“hello”, not“a.out”. Enjoy!

3 Problem description

Mr. Ab Surdwould like to enterthe wonderfulworld of computergraphics put heis unfortunately
trappedin atime warp, andthe available computerequipmentcanonly displaytext. Mr. Surdbe-
lieves,however, thatbeautifulartcanbecreatedusingtext charactersf only theartistis sufficiently
determinedsohesetsoutto write asimple“ASCII art” program.He beginsby creatingatop-davn
designandstartingto implementit in C++, but beforehe canfinishimplementingt (i.e., writing all
the codein the function definitions),he is calledaway by the demandsf his positionas Galactic
IntertemporalCoordinator Your job in this assignmenis to helpMr. Surdout by filling in thegaps
in his C++ program.



4 User interface

Conceptually an ASCIl-art picture is a two-dimensionalgrid, nuCol urms columnswide and
nuRows rows tall. (For the equipmentMr. Surdis using, reasonablealuesare nuCol uims =
80 andnuRows = 24.) Eachpointin the grid is identifiedby its x-y coordinategwherethe upper
left cornerhasx=0andy=0, andthelowerright cornerhasx=nuCol umms —1 andy=nuRows —1).
Eachpoint alsohasanassociated¢haracterwhich canbeary text characterincludinga space For
example,in a completelyblank picture,the charactefor eachgrid pointis a space.Simpleshapes
(points,verticalandhorizontallines,rectanglesandsquarestanbedravn onthegrid by specifying
their coordinatesanddimensionsanda characteto usein draving them. Rectangleandsquares
canbeoutline-onlyor filled (solid).

Mr. Surds programallows its userto draw a pictureon sucha grid anddisplayit on demand(.e.,

the pictureis only displayedwhenthe userrequestst). The programrepeatedlypromptsthe user
to enterone of a selectionof one-lettercommands— onefor eachallowed shape(point, vertical

line, etc.), plus commandgo displaythe draving, clearthe drawing, and quit. If the userenters
the commandto drav an object, the programpromptsfor its coordinatesanddimensionsandthe
characteto usein drawing it.

5 Top-down design

Mr. Surdbegins by defining,for eachof the commandgo drav a shapeanassociatedcommand-
processingunction” whosejob it will be to promptfor the desiredcoordinatesgetc., and then
call another“drawing” function to actually drav the shape. For example,whenthe userenters
thep commando drav a point, the programinvokesdoPoi nt () (oneof Mr. Surds command-
processingunctions),which promptsthe userfor the point's coordinatesandthe characteto use
andtheninvokesdr awChar act er () (oneof Mr. Surdsdrawing functions)to drav thecharacter

Mr. Surd noticesthat there are two operationsthat needto be donein most of the command-
processindgunctions,namelyobtaininganintegerin a specifiedrangefrom the userandobtaining
acharactefrom theuser sohewritesa “helperfunction” for eachof theseoperationscalling them
obt ai nl nt eger () andobt ai nCharacter ().

Mr. Surdalsodecidedo hide the detailsof how he implementshe two-dimensionafrid. Thatis,
he defineghreebasicfunctionsto operateonthegrid — oneto drav a singlecharactenat specified
coordinategdr awChar act er () ), oneto printthegrid (pr i nt Dr awi ng() ), andoneto erase
everythingin the grid, thatis, put spacesn all positionsof the grid (cl ear Drawi ng() ). All
his otherfunctionswill make useof thesebasicfunctions. He doesthis becausehe hasthought
of a clever way of implementingthe two-dimensionalyrid usinga one-dimensionaérray but he
recognizeghat (1) his other functionswill be easierto understandf written in termsof opera-
tionson the conceptuatwo-dimensionagrid, and(2) if helaterchangeshis mind aboutthe clever
implementationhewill only needto changethethreebasicfunctions.

6 Your mission

Mr. Surdbelievesthathe hasdeclared(i.e., written prototypedor) all the functionsneededor the
program,andhe haswritten codeto fill in someof the correspondindunction definitions. For the
remainingfunctions,he simply copiedtheir prototypesandinsertedthecomment / STILL TO
BE | MPLEMENTED. You areto dothefollowing.

1. ObtainMr. Surds (incomplete)C++ source.You cando this by logginginto oneof the CS



lab machinesand copying file / user s/ bl mL.320/ ASCl | art/ascii Art. cc to your
directory

2. Look for functionswhosedefinitionsconsistof thecomment / STILL TO BE | MPLE-
MENTED. Wherever you seethis commentreplaceit with codethatimplementghefunction
asdescribedyy its prototypeandthe associate@ommentgiving its preconditionand post-
condition.

For example,supposehe codeincludeda function with the following prototypeand com-
ments:

[l precondition: a and b are integers
/1 postcondition: return value is atb
int addTwolnts(int a, int b);

andthefollowing definition:
/1 precondition: a and b are integers

/1 postcondition: return value is a+b
int addTwolnts(int a, int b)

{
}

/1 STILL TO BE | MPLEMENTED

Thenyouwould replacethe commentn thefunctiondefinitionwith thefollowing line:
return a + b;

You shouldnot needadditionalfunctions,but if you do, put their prototypesandary other
neededleclarationsfterthecomment

/! PLACE FOR ADDI TI ONAL DECLARATI ONS
andtheir definitionsafterthecomment

/'l PLACE FOR ADDI TI ONAL CODE

Hint: Beforebeginningto write code,you shouldreview otherpartsof Mr. Surds code,especially
thefunctionsidentifiedin thecommentsas“Helper functions”. Mr. Surds daughteiAbby saysshe
knows how to completehis programby addingonly 45 additionallinesof code.If youfind yourself
writing alot more,you areprobablydoing somethinghe hardway.

To help you: An executable for a sample solution is available in
[ users/ bl nML320/ ASCl | art/ asci i Art Sol uti on; you canexecutethis programto see
how your programshouldbehae. (You canexecuteit by logginginto oneof thelab machinesand
typingits full nameasgivenabove. You canalsocopy it to your own directory)

7 What toturnin

In precedincthomavork assignmentsjouwereto turnin your programin theform of printedsource
code. For this assignmentyou areto turn in your programin electronicform, by (electronically)
mailing its sourcecodeto me. To do this, performthe following steps.



1. Log into oneof the CSlab machinesandchangedirectoriesto the directorycontainingyour
sourcecode.(If you have developedyour programon anothemachine copy thesourcecode
to your CSlab account.Thereareseveralwaysto do this.) Suppose/our sourceis in afile
namedhonewor k. cc.

2. Mail the programsourceusingthefollowing command:
mail -s "CS1320 honewor k" ol dham@s.trinity.edu < homework. cc

This sendsa messagavith a subjectline of “CS1320homevork” anda body consistingof
your sourcecode.

Be sure that (1) your programsourcecontainsyour namein the openingcommentsand(2) your
emailmessagdasa subjectline of “CS1320homevork”™ — | will gradeonly programghatarrive
in my mailboxwith this subjectiine.

For thisassignment, will evaluateyour programby:

e testingits correctnessisingtestdatal malke up.

e readingyour sourcecode,looking for correctnessand how well you fit your codeinto M-
r. Surds program.

e compiling your program.Compilationerrorsandwarningswill decreaseour score.Check
your codeusingthe- Wal | option.



